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FINAL REPORT

The work under the grant covered a four year period dealing
with the fundamental aspects of atomization of viscoelastic
liguids. The work is at present being continued under NSF
Grant No. GK~11374;

The results of the research have been published in three
papers, copies of which are attached to this report (ref. 1-5).
A short summary of these results and their application to prob-
lems of space propulsion is given below.

A linearized stability%analysis (1, 2, 4) based on the as-
sumptions that the fluid is completely relaxed predicts that.
viscoelastic fluids are more unstable than Newtonian fluids with
the same zero viscosity. Fluids podsessing a yield stress, . how-
ever, should be more stable. Experiments with highly elastic
fluids show (1,5) that their breakup is governed by nonlinear
pheriomena and that wave formation is suppressed. Even mildly
concentrated solutions of highly elastic solutions could not be
atomized in a jet.

On the other hand, completely gellified solutionsg of non-

elastic thickeners (ref. 3,5) dould be atomized very early.
What is important is that the relaxation time of the structural
recovery of the gel be longer than the breakup time of the jet.
It is possible to obtain thickeners, which on the one hand will
allow the complete gellification of the fuel, but will also be
easily extended through a nozzle and atomized.

Such gellified fuels might be important to prevent sloshing
and to allow the incorporation of solid particulate additives to

liguid fuels,



2.

The results of the research indicate that a correct choice
of the thickening agent is of extreme importance since otherwise
the atomization of the fuel is going to be difficult or impossible.
Some simple tests and theoretical guidelines for the correct
thickening agent are provided as a result of this research pro-
gram,

In ref, 2 the results of the theoretical work are applied
to some more general problems of constitutive eguations for

viscoelastic liquids.
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